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(54) IMAGE PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the time 
for calculating a color correction coefficient by 
adding a condition 1 for not changing data before 
and after color correction in the case of colorless 
data and a condition 2 for not changing luminance 
before and after color correction, limiting the 
result to a specified variable for operating an 
optimum color correction coefficient and using this 
color correction coefficient as a matrix coefficient, 

SOLUTION: After an optimum color difference 
correcting arithmetic processing, an original is set. 
and original read/record processing is executed by 
transmission of a color copy start signal. A 
minimum color difference matrix coefficient 
corresponding to a minimum color difference is 
defined as a color correction coefficient and set to 
a color correction part 1 1. A selector 10 selects 
VR1. VG1 and VB1. while a selector 4 selects VR3. 

VG3 and VB3. The original is color-separated into three colors of RGB by a color reading 
part 7 and read for each pixel, data in three colors of RGB are outputted after shading 
correction and white balance correction, the colors are corrected by the color correction 
part 1 1 while using the minimum color difference matrix coefficient, and data are 
converted and printed. 
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[0 0 0 1 ] 



#P»3¥ 1 1 - 1 7 9 7 4 

2 

lO 0 0 21 

LTiji^i-*o 0 4(±. '^%<r)^m.<n^w-\%^mx^ 

-So l5clXt)ffl!Hi, i^^gS-fScS^JRi?, ffi^fi^t-^m 
asses (i, fe-rnSrMIEL;'-T'-^'(;^JtffljE?rffT 

ff To 

(0 0 0 3] -hie<?)J: T (Itgfi£?ii./ct^*<7)lifg 

&a^ft<Otif^lCoi,^Tife^i-io fed, R, G, B<7) 

3;sfeT-sjn?<i, m\^^m.^m.<r>'^-v^x.r\.t^ z 

COR, G, B^iiJ; »m31-r'S)o tfz. feJi. ^Stfe 
S^ri?i?ILr«]Kr-#;^feffi« (*L*a*b) T'tS 

'tmiE{^SSc^»iili-^o L75>L, fe-rn(7)ttE(iR, 
G. B?;T-4!iSSrt-S^gi;i.tLrfflvvibn^<7)T-, 
R, G, B?;r-g$4-ltn(i'4-'b4-v>o C<0;L-*fe||o 
mn\t* L * a * b)^1f .^:-Clf liIE(SS:(/)ig»(l 
R, G, B^^^^r-ffTo 

[0 0 0 4] usso-'se ^s</»r«igfe?iiET 1- 'J 
;^?:5if#i-^f-ccown=&i5i^-r^o siii»gr>5ii, 

GiBi) ^*L*a* bftfe^.U^l^ L, B^JStf IE 
( * L i ) $:W#LTii < (S 1 ) o wCT-, felilEffl 

ii7 y - ^< 9 - > r- 9 irm^-r- 9 t LXmLfzii 

CO T-, Z(n7---9i:mmt^*-i, mm^X'th m-ti>t. 

&mtKi:^-h7-'<9->tf£i,o tfz. wCO^i^tC- 

z>ii7-f'i9 ->^mmt^£h mM^m.X'^^m. o x-- 

[0 0 0 5J Z<r>&,miEmi7v-y<9->7---9i:tim 
SnSiOihilL (S2) , CiT-Srf-X h '^•5'- >;i|g6 

t-r-So cco*^^. fettiEsr)2 m^jitsdffi^^-u^r- 
ML. Z<r>r-91: (Ro Go Bo) ti-^ (S 
3) o 

[0 0 0 61 Zff^l^^m.ofzr'- 9 (Ro Go 

Bo) (Ommnm. (*L) f,:*^-!.* L* a * b 

Rfe.?.i;?E15iLr (*Lo*ao*bo) ?rf#^o 

^KTJt--- #'<7)i^StSIS (*Lo) ^TCCOfetSiEffl* 

7-^<9->r'-9ff)mmn^ (l d ca^mx, 

(*Li*ao*bo)i:i-*(S4)o feltESC 2 T" 
l±, feSco^coMIErtf 0 T"-*!), i5?A.?io;l:-f- 5'co^ 
SItTRl-TccofeJiiEffl* -^-^^^ - XT'- J'cob^St-'- 



(3) 



^mW- 1 1 - 1 7 9 7 4 
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[0 0 0 9] -7 h -J y ^-XAffe-fn^^/hU-r^MiE-^ 
h 'J y 5'Xt4-o/jM, (2) ^CO (RcH Gch 
Bch) (IffilEmT'O-f'-^' $rRL. (R,,p Gt.p B 

A E = ( ( * L i — * L tmp) * + 
+ (* b i - * b .«op) 

[0 0 1 0] v h >J y i7 XOSeSca - f S--€-<7)^-f!i|eH 
I*ir-?f!|-r*^U>l<;5^2:faS:^aiL (Sll) , S7- 30 

SIO, S 1 lOXT^y r^rligOiSLT. -7 1- >; y J'X 

tf:ti^iftigHl*Ico^r<7)«?:fp?-tf}tL (S 1 0) . -g-co 
*^a - f Sr**:>*o CCOT h i; y x*'ig,^^iigr. 1 t 

(0 0 1 1] A:J.±<7)iJi^-c-(±, feffiiEl^iic^ft/jxijga: 

<75lSa«r-2. 0-+2. 0 t L. 55-^gg€-0. 01* 40 
atK^-f^i:, S 7- S 9CO«t»Sr4 0 l<7)6ftilt7 

[0 0 12] i-r, ?;)«^)?>>ibait}i-«?tgo. o i r-it» 

fli) . S^hS^S^rffli-, igSfiO>g:fP (AE) 7>-fli(,/Jx 
$ < 'i- -5) -r h ij y X M 1 1 t 2 #§ $ < i -7 

h y xM 1 2 ^-eaji-^ ( S l 2 ) , -Ov h >; y 

^ XM 1 1 . M 1 2 oT*ic;L-^Sa - f COjga 
r^T-. ^mmi:'MLmii^<tk^L (CTx.(i'0. 2*f*) JO 



■ (* Lfp * a imp * bt»p) $rf#^ (S 8) o ^fe 
r t C C cOt--- 5^ t ^i^ t felilES * 7 - /•? 5^ - >• 
-r--- 5' (* L i * a i * b i ) t OTifig^^ai L , -fO 
l^^co^:fnAE?Sr (3) ^V^i^i (S9) o 
m3] 

(a i — a toip) 2 (3) 



(S 1 4) , SPS A E ? < C-^-r 1^ >; y ^'XM 

2 1 t 2S=§(I/j^$ < 4-4-7 I- y ^'XM2 2 t trUth 
■ti (S 7-S 1 2) o CcOi T ULr&^l4<75M*'« 
**5fft?Hg (Cfijxlif, 0. 0 1) i~^£i>txn^m (n 
0) ^T«'^ (S 1 3 ) , A E;5f«i/h$ < ^c^T h') -y i7 
XMn 1 «rS:aJL, cnSrfe^iEtS^t "t^ (SI 
5) , ZixiZJinm^f^^^jEmki'^^iZtfi^X-^ 

10 0 13] 

^^^h-ttX-^t^-ti>£-WA^^io Z<Dfztr>. l^ttMf-z 
*)ff)-*^>yii'^i:nmti-iU£. n CO 9 ^Hli/hfeMt^ 

co^fif^fi: 1 mm^^-- 9 ff>m^it^miEmkX'^it 

Ri=Gi=Bi=R0=G0 = BOJ:*3 
ml 1+ml 2+nnl 3 = 1 
m21+m22+m23=l 
m 3 1 +in 3 2 +m 3 3 = 1 

?rJDxT±K5t (1) CO i 0 i; 6 f@<7)^S!:|ljniL/j^ 
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^X'ii n<7)6^lal<!OS/J>fe|imajJa:S*'*-l2-ili:<i:-5., w 

i: ;!i*T- # SlifgfiiS^g ttltt-r^ c t g i-^o 
[0 0 14] 

i6t:, ffi^iS 1 leiKw^^li, mx nco-7 1- >; /O 

fjilJ »3 #e7)«iS .^IX o tb :^ U ft T-- J' 7)' * > r ;w 7=' 

[0 0 1 5J COi >) 4-»)S(ZJ: »), fe1«iEt^gcS:iS[» 

St ?r t -5 B# ffi «• $ ti: * ^ 1 7)« r- # * o 
loo 1 61 J;*.-. R*ii2ie«c05&H^(i, sgjJtJS 1 K 40 

3ff 3?iJ<;o-r h'J 5'X(SScU>t€-L;t:91icofeMiEf^^: 

[0 0 17] C<75J: T C'BI/SUJ: ►) . v h >J y XCO<^: 
^*:4a;;Si)|;i1-^ci:7lfT-|;^7t;«i). {Spirit 2 
^liOj^iHii: 1/ (ni7>2*) Hg'hfeg^ai^a 

[ 0 0 1 S 1 ttz, fS^Jg 3 ie3a^|§^(i, IB*:I 1 31 50 



1 - 1 7 9 7 4 

6 

<iiB*JH2ietfe<7)®fg^as^ai-i>-<-^r. *7--4->y 

;l.r'- $:feMiEffl»IC4-xT-7 h 'J i' J: X Y 

Z 3$iJSi{ai;SlftL^<0S}ftL/-X YZ 3flJSi1S;5>tb* 

*:> * 7 - -r'- ^ i strie 5^ 7 - -t^ > T'- J' t cofe^ 

^ -ti: as 4- feMlE^ & t- ^l^-t Suit ^ }^ * o 
loo 1 9] C<7)J:-9^:1f^(Cj; t), h 

i,:Lti)^X-^ hfzeb. ij 7--*)->-fA^-- 9 h 'J v 
J'XjSSCL. XYZ 3$iJM{-^»-f Sir- ^rfeMIE^ 

■f^ZtA^X-^ifzi^, K-^ juT^giOtj-f 7>'^:ii 

[0 0 2 0] ifz. mMm4mw.<n§^mii:. mmmm 

10 0 2 1 ] Z<7>X n 'tP^fCJ; t). WiE^Sc^r J: 0 ifi 
[0 0 2 2] 

T, [31717S0 3 $r#HBLTiiiWi--i>o H 1 IZfcv^T, 
feffijESUfSia 1 li, feMiEtf0^f$(7)$l){jqir^f T .!: 1 1 

2 {±. ^miE^mwmm i ;4«»f#i-i. * 7 — > 

■7';Ut'- 9 (Z^o'i^-Ct- X h /\- ? ->mit.r- 9 i:tht} 
lIfS«S:aSr.3ti, RGB*-7-r'-^'«rCMYK 

7'- 9\z^m-ti>o ■tu9 9 4ii. m\tMmm3{zthti 
■t&9'-9 imifii-i>o mmsii, -r7.V'^9->fM. 
« 6 tenwjr* o IjSk gr^ 7 (± . 7^ ;^ h > e 
Sri^^flxioE^^t-f-uscj^L, ii^m.nr-9i±^-t 

i>o ^T-f- ^ttaiSCSli, lIf£r'-*'7)^'?)*7--4- 

fjT'-J' ^rieiSi->5„ -tU5'^10(l. fettlESnili: 
ai:^i--5,f---5' $:^S;-f *o fefflEgRl 1 li. Ij!»^?Xo 
/'^lifSff-^SrfettiE-r^i: 1 1 feffiiE^S[<?5?Sg t 
?f 0, -7 h -y J'Xr'-^'^/Kgt 1 2(i, 4-OCOgEia:;4> 

[0 0 2 3 ] i:iL±<7)j: o t:fi}fi!£5iif^2p:5§^coiiifSj8iS 
^S<^t!)^'^Uo^,^TiH.W1-o„ -r;?. V '^9 - >^S.imia 

ra$&$n^o feMIESIffllSCl (±. feMiE^ft:cO$IJffll^iT 

DRl (n),DGl (n),DBl (n) (n=l- 



SAMPL_NO) ^:-*^>y^^^i/i^tf•x h/x"5'->:t 
■H->y;Ur'-5^DR 1 (n) . DGl (n) . DBl 

R5. VG5. vB5?:^iRL, mimm%3 izati-t 

llfgJEfLSggS (i, VR4, VG4. VB460RGB 
VCK VMK VYK V K 1 OC M Y K t-- 5^ il^ 

(Ii5C<^IXorRGB<7)3fetZfe5tS?L. -> - Y > 
MiE*!: S^'^v >xMiEoft. R G B<7) 3 feOx- =^ V 
RK VGK VB lT---5^<!: L-cai;^-r^o :^^-r-' 

E(n) = V(^2(n)-fll(n))^- 



(5) 1- 1 7 9 7 4 

*--H->7';Ut-'-5^DR 2 (n) , DG2 (n) , DB2 
(n) { n = 1 - S AMP L_NO) «:ai:^j-t-^o Ceo 

[0 0 2 5] fjtlZSE? {- J:^f X h/<^->|g^r) j|L3^ 

ly^ 9 1 Olt^ feMlESlJfflir> 1 75^<c><7)©J{Sl{:j; ^) D R 2 
(n).DG2(n).DB2(n) ^SiR-f >£»o feM 

70 ^DRl(n),DGl(n).DBl(n) (n=l 
--SAMPL_NO) ^Si:fe«t^S^?iLr«3S 
T-^^fe^^ (Lab«fe?.) Ua b^^L^^Jx-:?^ a 
l(n),bl(n) (n = i - SAMP L_NO) 

:^7-'*t>y;U7--^ DR 2 (n) . DG2 (n) . D 
B2 (n) ( n= 1 - S AMP L_NO) irRGBi^^h 
* XYZ 3$i)Si1fi^^|$L, -^COXYZ 3MttS:X YZ 3 
$iJiS:ffl75^^ a b (LabSfe,?;) UgcSIL, a 2 
(n). b2 (n) ( n = 1 - S AM P L_N O ) 
20 m-r^o -'7)a2(n).b2(n)<b. Rule CO a 1 
(n) , b 1 in) X ^^k^irm^'X^m (E ( n) ) 

[^4] 



(4) 



(5) 



■7h'Jy^';^0 4|E^(S12, S13, S21, S2 
3 ) OS/Jxffi (TS12. TS13. TS2K TS2 
3 ) t Wci^m {ES12, ES13, ES21. ES2 
3) tmm:^'r y-ymm (DS12, DS13, DS2 
K DS2 3) i^^-fho -7 h ') y i7 :^<r)4^Wi, 







Go 









Ml 



xnL2 
m22 
m32 



ml3 

m23 

m33 



^ti-^ig/hfel^T h ij y T^iH-M (M 1 1 . M 1 2, 
M13, M21. M22, M23, M3K M32, M 

3 3) 't^miEimt LTfe?iiEsr. 1 1 uK^i-i>o 

10 0 2 6] ^kiz^ ±.iin4^m.7i-h9m<r>-7 h >) y 

Eff>-7 h >; -y i' :^mn^^:^ki<:t^i>o 
me] 



(6) 



*'rSft$-ti-4-v\ ti-i>b, Ri=Gi=Bi=Ro 
= Go = Bo A'^h , 
mll+ml2+ml3=l — Q 
ni2 1+ m22+m23 = l ••■© 



m 3 1 +m 3 2 +m 3 3 = 1 •■•(3) 

t-r^t. L a b«fe,?;T-li, XYZ 3fiJiftMt:<t 
1^7] 



(6) # ggip 1 1 - 1 7 9 7 4 

9 10 
1 



L = i66(y/yj3 -16 
y-ioo 
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Y (XYZ 3$ijsm) ^fAai:^;PBi-e-?ti-n(drj: * 

feMiEA:^; : R i . G i . B i A^J<7)YfiJSji:|g ; y i 
fettiEaitf.-Ro, Go. Bo ai:^<50 YfiJSiffi ; Yo 
tL. RGB«:-rUt:'v3 >^iS(7)NTSCat&<7)RG 70 BirLTRi, G 
Yi=Ri*Ry + Gi*Gy + Bi*Ry 
Ry= 0. 2 9 8 8 Gy = 0. 5 8 6 8 By = 0. 
WiW^Z, Ro. Go. Bo75-»b Yo^c7)^!^(i. • 
Yo=Ro*Ry+Go*Gy + Bo*Ry ^ 

Yo= (ml l*Ry+m21*Gy-f-m31*By) *R i 
+ (ml2*Ry+m22*Gy4-m32*By) ♦Gi 
+ (ml3*Ry+m23*GyH-m33*By) *Bi 
Yo = Y i ;^*fi£0 2:o^ftJ: n 
ml l*RyH-m2 1 *Gy+m3 i*By=Ry ••'© 
ml 2*Ry4-m22*Gy+m32*By=Gy •••® 
ml 3 *Ry-l-m2 3 *Gy+m3 3 *B y=By —(B) 
[0 0 2 7] ±.t^<n^\^ 1 (Dm%^0<2><2>i± . ^ h y ' ^(DTh^)y^^ m%^<D \^Mi)^^ikiium ^ 5 % 

^'X{?,S^7)^T;^fa]co^^+$:7^L, ^f*2<or^3iS^®®(8) l^Jii(i\ 13;jV'^?i^ml 2. ml 

it. h 'J y i>Xt^tSrc7)?iJ:^fS]co^fi^$:7ni-o JEo-C, 3 . m2 K m2 3 i:-r-S>i:, 

®jtJ:*9, m 1 1 = .1 -m 1 2 -m 1 3 
®5tJ: m22=l-m21-m23 

® ctlQ. m31= (1-ml l-m2 l*Gy/Ry) *Ry/By 

= (m 1 2 +m 1 3 -m 2 1 * G y /R y ) *Ry/By 
wCT, Gy/Ry=l. 9 6 3 2 1 Ry>/By= 2. 6 2 2 8 1 
O^J:^. m32= ( 1 - m 1 2 * R y /G y - m 2 2 ) *Gy/'By 
CC:r% Ry/Gy = 0. 5 0 9 3 7 Gy/'By=5. 14912 
®j^J:'9, m3 3 = 1 -m3 1 -m3 2 t^^ho 



^ii^. Ba<*5t®®®®®®7i^(bffiSc7)4^S$:u*tL±IS 

[0 0 2 9] ^^tl, ±le^7)^/J^fe^t^aii!l31t-ov^rltt 
^1*^0 feffiiESiJffll6r> lit. "7 K y X 4 3£?>cco 1 o 

(r>m.^^^{zti^^Lx^(nmm (s \ 2. si3, s 

2K S2 3) h 'J y XT^-^r^fiStSB 1 2 iCdi:/:? 

ir^o CO-e h V y ^^X-f'- ^'^fe/Sa 1 2(i, -5-c7)4^ 

^i: 91S60V V') y ^ xmk (C 1 K C 1 2 , C 

13, C2K C22. C23, C3K C32, C3 

3) i:]:XT(r)f^%.^r^^^\n%ir^o 

cll=l-sl2-sl3 

c 1 2 s 1 2 

c 1 3 = s 1 3 

c 2 1 = s 2 1 

c2 -2=1-521-523 

c 2 3 = s 2 3 



c31=(sl2-fsl3-s21*Gy/Ry) *R 
y/B y 

c32=(s21 + s23-sl2*Ry/Gy) *G 
y/B y 

c33=l-s31-s32 
G y/R y = 1 . 9 6 3 2 1 
40 Ry/By=2. 62281 
5 0 9 3 7 
14 9 12 
ntsc<7>RGBS:XYZ3 fiJSitt 

(Mil. M 1 2 , M 1 3 , M 2 K M 2 2 , M 2 3 . 
M3 1. M3 2. M3 3) feffilEiT) 1 1 i:R^ 

[0 0 3 1 J :^ 7 -•tf> T'^Ur-'- ^ ^ 'J 9 ii^ 

50 fei.^^^irt.^'S :^ ^-■^f> 7';U7^'- DR 2 



R y/B y = 2. 
R y /G y = 0 . 
G y/B y = 5. 

[0 0 3 0] ;;^t: 



(7) 



U 

(n) . DG2 (n) , DB2 (n) {n=l-SAM 
PL_NO) Sr|??AaiL, feMEgCl 1 T-StrtefettjEST. 

h i; y ^rxHUi 0. -7 Y -J i/ xmUL . XY 
Z 3$iJitt1iT'-#'DX 3 (n) . DY3 (n) . DZ3 
(n) (n= 1 -SAMP L_NO) Srai:t7'f -5.0 
10 0 3 2] fettlEilHJpgCl (i, frteXYZ SipiJSifflT' 
(n) . DY3 (n) , DZ3 (n) (n=* 



# B3¥ 1 1 - 1 7 9 7 4 
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*l-SAMPL_NO) ^XYZZmmtt^hah (L 
ab^fe?:) ^}^L. a3(n),b3(n) (n=l 
-SAMPL_NO) ^'Si^iri.o 
[0033] C<7)a3 (n) . b3 (n) t, Stfieal 
(n) , b 1 (n) X O-^stOfeU (E (n) ) 'ki^i/i 



ms] 



(SE) t-ti,o 



(8) 



<9) 



lo 0 3 4] mtzwc'hm^mm (SE.in) t. mt^. 

fe^M (SE) ti^^L. ^gifeSfiJiM^Su**!^, g 

W-fe^fe^ffi-r-^' (SE.in) , S'J>feM-7 I- 'J y ^' X 
tS©[ (Mils, M12S, M13S. M21S, M2 
2S, M23S, M3 IS. M32S, M33S) ^rM 

[0 0 3 5] ^^h.mnjEmn^m\k. eitjtlc: 20 

'2>o l^^hfe^t^'^S/hfe^T h 'J -y xl^fi (M 1 1 
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